have stated that the four cardinal changes that typify achalasia are (1) a failure of the cardia to relax, (2) the disappearance of normal oesophageal peristalsis and its replacement by segmental and tertiary contractions, (3) dilatation and hypertrophy of the oesophagus above the cardia, and (4) an increased sensitivity of the oesophagus to cholinergic drugs. They believe that these changes are due to degeneration or absence of the ganglion cells in Meissner's and Auerbach's plexuses. And the cause of these neurological faults is unknown.
There are other conditions in which peristalsis disappears from the oesophagus; but these are generally due to changes in the muscle coats-for example, dermatomyositis-and not to nerve palsies. Achalasia of the cardia has also been compared to Hirschsprung's disease in the rectum, and to Chagas's disease (Brazilian trypanosomiasis) in so far as the latter affects the gullet and the large bowel. These comparisons have not advanced knowledge about achalasia.
In achalasia peristalsis has disappeared by the time the patient consults a doctor: there is no definite prodromal phase of partial paralysis or hypermotility of the gullet. But after peristalsis has gone, uncoordinated muscle movements persist, and these may become accentuated, especially if the gullet has been efficiently drained by operation.
If one is correct in assuming that achalasia of the cardia is due to an absence or a degeneration of the ganglion cells in Meissner's and Auerbach's plexuses it follows that the disease is physiologically incurable. This does not mean that nothing effective can be done to relieve the symptoms. I shall mention a few relevant recent advances in the study of achalasia.
The pharmacological studies of Adams et al. (1961) confirmed a number of points that had previously been suspected. They proved that there is a disturbance in the innervation of the whole oesophagus (a point guessed at by Einhorn in 1888) and that ganglion cells are completely absent in the " sac "-that is, the dilated part-and almost completely absent in the " neck "-that is, the narrow segment of the gullet. This also confirmed the work of Lendrum (1937) ; and it is sufficient explanation for the pathological changes, the signs, the symptoms, and the clinical course of the disease.
Important facts have come to light as a result of the intraoesophageal pressure recordings and motility studies made by many investigators (notably Code and his associates (Anderson et al., 1958) at the Mayo Clinic). These are that true peristalsis can be differentiated from " uncoordinated " oesophageal movements; that the latter do not pass food onwards through the gullet; that they generally persist after peristalsis has disappeared and may be accentuated because, in the absence of peristalsis, they are more evident radiologically. Uncoordinated * Surgeon, St. Thomas's Hospital, London. movements may, in the past, have been mistaken for true peristalsis by those who have claimed that treatment of achalasia can often restore the gullet to normal.
Intraoesophageal pressure recordings and motility studies have shown that in achalasia the lower segment of the gullet (the " cardia " or the " neck ") does not relax as it should when food or liquid passes through the crico-pharyngeal sphincter. Failure of the " neck " to relax is the cause of the events that characterize achalasia. The fact that the whole oesophagus is aperistaltic is not in itself enough to produce obstruction because it is known (experimentally and clinically) that the gullet can be replaced by a prosthesis, or a graft, and still transmit food, provided that there is no mechanical obstruction; in these artificial circumstances food passes from the pharynx to the stomach as a result of the force imparted to it by the pharyngeal muscles and the effects of gravity. Thus in " achalasia of the cardia" the patient cannot swallow if the pharynx is lower than the stomach, and this is an important radiological test that can be useful in elucidating doubtful cases.
By using cineradiography and the image-intensifier other facts have been amplified. The complexity of the oesophageal movements have been recorded and the fallacy of relying upon a single x-ray film has been underlined. Too often anomalies in size, shape, and contour of the gullet have been diagnosed without evidence that they are persistent, and without regard to the circumstances that may have been responsible for them.
Material
The opinions that follow are based upon clinical and radiological studies of approximately' 120 patients who suffered from achalasia of the cardia. Most In this series the age and sex incidence was the same as others that have been reported-the disease presented at all ages from birth to old age; but its greatest incidence was between 25 and 60. The youngest patient was 41 years old and the oldest 84 when they first came for diagnosis (Table I) .
In reviewing a series of patients some of whom were seen and treated more than 25 years ago-at a time when the criteria for the diagnosis of achalasia were not definite-the records are often speculative. For this reason the figures quoted in this paper are approximate.
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Onset of Symptoms
Nobody knows how achalasia of the cardia starts nor how long it has been present when the patient first comes for treatment. The disease is unmistakable by the time the patient consults a doctor: it is nearly always fully developed radiologically, and also according to intraoesophageal motility studies.
There is one possible-though as yet unsettled-exception to this statement-namely, that a few patients may present with the condition called " diffuse oesophageal spasm." This anomaly, which has been described and differentiated from achalasia by Creamer and his colleagues (Creamer and Pierce, 1957; Anderson et al., 1958) A man who had had slight dysphagia for years came to hospital because he had become so short of breath that he could no longer shout the odds on a racecourse. His dyspnoea was due to longstanding bronchitis and emphysema consequent upon spill-over into the lungs from the contents of a megaoesophagus.
A child aged 8 was found in a sanatorium allegedly suffering from bilateral pulmonary tuberculosis. This pneumonitis was due to spill-over from an oesophagus distended as a result of achalasia.
The diagnosis of tuberculosis had been based upon the finding of bacilli in the sputum: these were in fact atypical mycobacteria that simulated tubercle bacilli (q.v.).
Course of the Disease
There is a lack of information about the course of achalasia, and this is because the moment of onset is unknown, the results of the disease are slow to kill the patient, and there has been no accurate way of assessing the results of treatment or the causes and effects of prolonged oesophageal retention.
The course of the disease is unpredictable (in any individual) as regards length of life, severity of the incapacity, and the complications that may occur. But two things are certain: peristalsis never reverts to normal whatever be done for the patient, and the patient who has achalasia has ultimately a fatal disease. He may not die from achalasia or its complications, because achalasia may take 20 to 50 years to kill, and other things can intervene during this time ; but if he lives long enough achalasia will be the cause of death.
Most patients say that in the beginning the symptoms were intermittent. Sometimes there were periods when the disease seemed to have disappeared ; periods when swallowing was normal and there were no symptoms. Then, for no apparent reason, dysphagia and regurgitation, pain and hunger, returned. Details of diet played no part in these remissions (though lumps of food tend to stick at any time); but when symptoms have become continuous patients learn that they can never eat certain foods. They also learn.that they have an oesophagus, and that food sticks in certain places ; they can feel it going through into the stomach, and their observations, checked radiologically, are correct. They become oesophagus-conscious.
In the Guy's Hospital reports, Adams et al., (1961) described three stages of achalasia. These they said were consecutive and progressive. Malignant tumours occur in the dilated " sac " of achalasia they do not arise in the narrow " neck." In the Guy's Hospital series (Adams et al., 1961) carcinoma occurred in 29% of those in whom the cause of death was known; the growths were all in patients who had had achalasia for many years, and they were old when they died. The same was true in the patients who had carcinoma in this series. The growths were large squamous-cell ulcers, situated usually in the middle third of the gullet (but not confined to this position), and they occurred more commonly in megaoesophagus than in the cucumber variety. They were inoperable by the time a diagnosis was made. Dysphagia was not a symptom, because the oesophageal lumen was bigger than normal: the patients complained of pain and vomiting of bloody saliva; there was also a characteristic offensive smell and taste in the mouth. The incidence of malignant ulceration superimposed upon achalasia in this group was that seven patients are known to have died of cancer. Others have probably died of carcinoma, and some who are still alive will do so in the future. It would be convenient to be able to state that Heller's operation eliminates the risk that cancer will appear later: this is not true in these patients, several of whom had had " successful " myotomies in the past.
Pulmonary complications, ranging from transient episodes of pneumonitis to pneumonia, abscess, etc., are well known and are due to small amounts of oesophageal contents spilling over from the gullet into the air-passage when the patient lies down. One group of patients are especially interesting. They are the people who have atypical mycobacteria in the obstructed gullet. These organisms are acid-and alcohol-fast and can resemble tubercle bacilli microscopically. In the ordinary course of events these organisms are non-pathogenic; but when coated with certain oils (notably liquid paraffin and butter or milk fats) they can cause lesions in the lungs that simulate pulmonary tuberculosis, radiologically and clinically, and organisms resembling tubercle bacilli may be found in the sputum. Patients who have achalasia are likely to have small amounts of these oils in the oesophagus, either because they take them in their diets or because the paraffin has been used to lubricate bougies: the oil floats to the top of the column of retained food and liquid in the gullet. Thus the mycobacteria become coated with oil and thence they behave as tubercle bacilli after inhalation into the lungs.
The 
Radiology
Apart from the well-known radiological features of achalasia, two points are important : (1) no patient suffering from achalasia can swallow in the head-down position-this is because there is no peristalsis in the gullet ; and (2) the normal gas bubble in the fundus of the stomach is generally absent.
The appearances of achalasia-that is, those of cucumber oesophagus-can sometimes by produced by carcinomata on the lesser curve of the stomach, and by some carcinomata (of the leather-bottle type) that affect the cardia and produce a smooth stricture. Thus it behoves a surgeon who operates for achalasia, and who finds no abnormality in the lower inch of the gullet, to open the abdomen and examine the stomach.
Physiological obstruction resembling achalasia and situated in the lower inch of the oesophagus also occurs after some vagotomies and partial gastrectomies (in which the vagi have been sectioned). This clears up spontaneously within a few weeks and requires no treatment.
The severity of the clinical symptoms bears little or no relation either to changes that the radiologist finds when he does a barium-meal examination or to the length of the clinical history. Sometimes it happens that the radiological findings are atypical of achalasia, but the changes of achalasia at thoracotomy are unmistakable.
Some patients who have a megaoesophagus are at first diagnosed as having one of the following: 1. A " tumour " in the lower mediastinum. This is because the oesophagus at the lower end and immediately above the narrow segment doubles back upon itself before passing through the hiatus, and the overlap of shadows produces the appearance of a "tumour" behind the heart. There is only one operation that affords the patients relief of symptoms without " undue" risk of reflux (Barrett and Franklin, 1949) . The word "undue" is used because some patients get oesophagitis after Heller's operation. This operation achieves its best results in young people who have a short history and an oesophagus shaped like a cucumber. The results in megaoesophagus are not so good. Heller's operation should be done through the chest, because only in this way can the surgeon be certain of dividing all the circular muscle-bands over the whole length of the lower narrow segment (the "neck") of the gullet.
At operation three points need consideration.
(1) The myotomy must extend on to the stomach below and on to the dilated lower part of the gullet above. (2) All the circular muscle fibres must be divided throughout the whole length of the myotomy. Sometimes, in long-standing cases, there are fibrous strands in the layer of the muscularis mucosae. These must be divided, because if left intact they can prejudice the result of the operation. (3) The surgeon must consider the possibility that this operation may produce an incompetent cardia, reflux, and oesophagitis. I believe this series of complications to be rare, provided the peritoneal attachments that ensheath the gullet as it passes through the hiatus are not disturbed. It is unnecessary to reduce the size of the hiatus by stitches, except in the unusual event of a hiatus hernia being present as well as achalasia.
Neither inhalations of amyl nitrite nor bouginage influence the course of the disease, although a few patients believe that they are beneficial. Hydrostatic dilatation differs from bouginage in that the dilating-bag is expanded to a transverse diameter of about 5 cm., and this ruptures the circular muscle fibres in the narrow segment. Anybody who has dilated this segment, and watched the effect upon the wall of the oesophagus when the chest is open, will have misgivings about the safety of the procedure. Nevertheless, there are many records of patients whose symptoms have been relieved by dilatation.
Some criticisms of this method are: (1) the hydrostatic bag cannot always be engaged in the narrow segment-this is particularly true in megaoesophagus where the lower part of the gullet is sharply angulated to the left; (2) as the hydrostatic bag is distended it often slips out of the narrow segment into the distended oesophagus above or, more usually, into the stomach below-there is no way of knowing if this has happened unless the manceuvre is watched with an image-intensifier; (3) figures from other clinics show that only about two-thirds of the patients (or less) are relieved by a single " successful " dilatation, and the chance of recurrence is higher, and sooner, than after Heller's operation.
Any open operation that results in incompetence of the cardia and reflux must be accounted a failure, because the symptoms of achalasia will be replaced by those of oesophagitis. Barrett and Franklin (1949) If the exposed mucous membrane be opened inadvertently at operation this does not result in mediastinitis provided the perforation is closed with fine sutures upon atraumatic needles.
In this series the mucosa was opened and sutured seven times: there were no harmful results; but one woman aged 83, in whom the mucosa had not been opened, died several days after Heller's operation, from the effects of a subphrenic abscess due to a perforation. Thus in elderly patients, who often have atheroma of the coeliac axis and in consequence have a relatively poor blood supply to the lower oesophagus, there may be a risk of late perforation from ischaemia.
Heller's operation is more likely to give a good clinical result in patients having a cucumber oesophagus than in those with a voluminous megaoesophagus. But as there is no way of knowing, pre-operatively, whether a Heller's operation will succeed in patients who have a megaoesophagus, it was tried as a first expedient. If it failed in a case of megaoesophagus it was thought to be unwise to repeat it. Something more radical is then necessary, and in four cases I found that oesophagojejunogastrostomy-after excision of the obstructing lower segment of the gullet-gave a good result. Jejunal grafts heal well, though the dilated lower oesophagus does not appear to be in an ideal condition for anastomosis. In the follow-up of these patients certain points have been noted:
1. Although Heller's operation does nothing to restore normal peristalsis, uncoordinated movements of the gullet are often accentuated as the oesophagus drains more efficiently; unless these movements are checked by intraoesophageal pressure recordings they may wrongly be interpreted as peristalsis, and it may then be claimed that the gullet has returned to normal. Uncoordinated movements do nothing to propel the oesophageal contents onwards to the stomach; and they may be painful.
2. After a successful Heller's operation the mucous membrane pouts through the myotomy incision. This can produce the radiological appearances of a hiatus hernia ; but this pouting is above the "oesophago-gastric sphincter mechanism" and does not produce reflux. Thus before diagnosing a postoperative hiatus hernia reflux must be demonstrated and these two conditions differentiated from each other.
3. Complications of achalasia such as pneumonitis, bronchitis, and emphysema are often dramatically improved by Heller's operation; but they are not cured, because the patients seldom know about the possibility of spill-over and the pathological changes in the lungs are usually fixed by the time an attempt is made to relieve them.
4. Post-operative pain is not uncommon and is of various sorts. It may be due to reflux oesophagitis or uncoordinated oesophageal movements, or it may be due to the incision in the chest wall. In this series there was one middle-aged man whose dysphagia was completely relieved, but who developed such intractable chest-wall pain that he went from hospital to hospital and had several neurological operations. He has now been completely incapacitated for 20 years.
5. The most serious complication of achalasia is carcinoma. There were seven known cases in this series, but this figure is too low. Carcinoma is prone to develop in patients who have a long history: it occurs in both varieties of achalasia and it followed a clinically successful Heller's operation in two cases in this series.
Summary
The cause and genesis of achalasia of the cardia is unknown. Patients in whom the diagnosis is made practically always have complete aperistalsis when they are first examined: thus the sequence of the antecedent pathological changes is also unknown.
It is arguable that " megaoesophagus " and "fusiform" (cucumber) oesophagus are different varieties of the same disease. It cannot be shown that all patients who have a megaoesophagus have had the disease for a long time, nor that there is a natural progression from fusiform to megaoesophagus. It is not true that all patients who have a megaoesophagus are " decompensated " or that serious complications are imminent for them. It is possible for a fusiform oesophagus to maintain this basic shape for 20 or more years, and carcinoma may develop in this type of gullet as well as in the other.
As Heller's operation does nothing to remedy the underlying neurological defect the gullet does not return to normal, however well the patient may claim to be clinically. The crucial simple test of the presence of peristalsis is whether or not the patient can swallow liquid in the head-down position. As the oesophagus of a patient who has achalasia cannot be restored to physiological normality, it is probable that the late results of this disease are less satisfactory than early postoperative assessments suggest. Some support for this view is given in this paper.
Hardly anybody who has achalasia dies of starvation; they die from the complications of the disease; and because these can take years to become established, intercurrent illness may be the actual cause of death.
Many of the radiological studies on the patients in this series have been done by Dr. J. W. Pierce at St. Thomas's Hospital. To him I give my thanks.
